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R. LEE DE FOREST needs no introduction to the radio 


amateur. 


The famous inventor has been a radio amateur 


ever since the pioneer days, and as his present story shows only 
too well, he still has a soft spot in his heart for the radio amateur. 
The message which he gives the amateur in this issue should 


serve to inspire every short wave enthusiast. 


It is a message 


that will be long remembered by every true friend in the short 


wave field. 


Dr. Lee de Forest examining an early type vacuum tube. 


new about short waves. 

Strangely enough, the early 
experiments of Heinrich Hertz, 
who laid the theoretical ground- 
work for radio communication, 
were conducted with short waves 
and even ultra-short waves, which 
are now receiving considerable at- 
tention from advanced radio work- 
ers. In the archives of early radio 
history we come across many ref- 
erences to 5 and 10 centimeter 
waves—one-twentieth to one-tenth 
meter wave length. Hence our lat- 
est radio developments may be 
said to represent history repeating 
itself, but with the benefit of four 
decades of remarkable research, 
development and practical applica- 
tion as an invaluable guide. 


Trew is nothing decidedly 


How Short Is a Short Wave? 

How short is a short wave? 
After all, this is purely a relative 
term. Compared with the work of 
Hertz and other pioneer experi- 
menters, with their wave lengths 
of but a fraction of a meter, even 
our short waves below 5 meters 
would be considered relatively long 
waves. In terms of the early trans- 
oceanic radio experiments, our 
present broadcast band of 200 to 
550 meters might be considered de- 


cidedly short waves. But in terms 
of our present radio art, wherein 
we cover the wave length spectrum 
from 5 meters or 59,960 kilocycles 
to well above 10,000 meters or 30 
kilocycles, we consider anything 
below 200 meters, or 1,500 kilo- 
cycles, as short-wave radio. And 
below 5 meters, we refer to ultra- 
short waves. 

It is well to take this opportun- 
ity of thanking the radio amateur 
for what he has done in the matter 
of short-wave developments, in 
addition to his other untold contri- 
butions to the radio science. Let 
us not forget that it was the radio 
amateur, forced to vacate the band 
now occupied to a large extent by 
radio broadcasters, who explored 
the possibilities below 200 meters. 
And as the radio amateur has been 
jostled along from one wave band 
to the next lower wave band, each 
time seemingly threatened with 
practical extinction, because of the 
unknown conditions existing in the 
virgin radio territory, he has gone 
ahead and blazed the trail so that 
others might follow. Usually the 
amateur’s reward has been a “dis- 
possess notice’! But when radio 
history comes to be written, a per- 
petual monument will be erected to 
him in many of the wave length 
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SHORT WAVE - 
POSSIBILITIES 


and 


PROBABILITIES 


By Lee de Forest, Ph.D. 


bands, due to his wonderful pio- 
neering efforts. Today, radio ama- 
teurs are making history on the 
80-meter, 40-meter and 20-meter 
bands, and the more intrepid of 
their number are now exploring 
the uncertain region below 5 me- 
ters. 


De-bunking Short Wave Radio 

Due chiefly to the radio ama- 
teurs, short-wave radio has been 
de-bunked in late years to the point 
where the veriest layman can now 
enjoy short-wave thrills. We may 
recall the situation a few years 
ago, when short-wave radio was 
considered nothing short of black 
magic. Those desiring to invade 
this mystic territory were obliged 
to feel their way by the old cut- 
and-try method. Coils had to be 
individually wound for the pur- 
pose. Variable condensers were 
generally standard devices with 
some of the plates removed to re- 
duce the capacity. The vacuum 
tubes had to be selected by the trial 
and error method, the bases re- 
moved and the terminals arranged 
in pig-tail fashion to reduce inter- 
capacity. Many a good tube, I 
fancy, was sacrificed on the altar 
of short-wave experimentation. 


(Continud on page 79) 
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Short Wave Possibilities 
and Probabilities 


By LEE DE FOREST, Ph.D. 
(Continued from paye 10) 

But little by little the radio ama- 
teurs succeeded in simplifying 
short-wave requirements. They 
learned how to make short-wave 
inductances, and the data was 
made available to the public at 
large. Condenser manufacturers, 
taking advantage of processes de- 
veloped by amateurs, soon made 
the necessary low-capacity variable 
condensers. Standard vacuum 
tubes or audions, with their bases 
intact, became available for short- 
wave reception. And today, as a 
consequence, excellent short-wave 
receivers are available, permitting 
the layman to tune in the short- 
wave stations of the world with- 
out previous experience or undue 
patience. 

The short waves hold the great- 
est thrills of radio just as the para- 
chute jump from a burning plane 
is the greatest thrill of aviation. 
For short waves are the emergency 
waves of radio. Only a few years 
ago, we knew comparatively little 
about waves below 100 meters. We 
may even have questioned their 
practicability. We did not under- 
stand why a powerful short-wave 
transmitter could barely be heard 
at a distance of a few miles, yet 
came thundering in half-way 
round the world. We looked upon 
fading and swinging as jests of a 
Fate which could not be circum- 
vented. 

Today, short-wave radio is mas- 
tered to a large degree. Still, 
there is a thrill in having tamed the 
trickiest of radio technique. Based 
on mountains of data, we know 
precisely what frequency or wave 
length to employ for a given dis- 
tance, time of day, and season. In- 
deed, we can practically make the 
skipping short wave land precisely 
where we will, which accounts for 
commonplace long-distance com- 
munication with ridiculously small 
power. No longer are we particu- 
larly thrilled with the 714 watt 
transmitter, using an ordinary re- 
ceiving set power tube, transmit- 
ting signals to the opposite side of 
the earth. With a given fre- 
quency and other perfected details, 
we almost expect such perform- 
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There Are THRILLS 
APLENTY on the 
SHORT-WAVES 


N EW and unexplored fields are open to the short- 
Let Hammarlund help you 


wave experimenter. 
get the most out of them. 


Whether you build your receiver for short- 
wave broadcast or code reception, remember 
that quality of parts spells the difference be- 
tween ordinary 
Your dealer can supply you with Hammar- 
lund Short-Wave Condensers, Plug-in Coils 
for various wave-bands, Chokes, Equalizers, 
Audio Transformers and Shields. 
Experts say, “You can’t buy better.” 


Write Dept. SC-6 for Folder Describing the Many 
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results and real thrills. 


New Hammarlund Products 


HAMMARLUND MANUFACTURING CO. 
424-438 W. 33rd ST., NEW YORK, N. Y. 


For Better Radio 


Aammarlund 


PRECISION 


PRODUCTS 


If you are not one of the 20,000 dealers 


on our mailing list,write in now. 


Federated 


yy 
Purchaser 
16 AUOSON ST., NEW YORA CITY 


SEND NOW FOR OUR LATEST 
RADIO BARGAIN BULLETIN, 
CHOCK FULL OF REAL LIVE 


BUYS AT REMARKABLY BIG | 


SAVINGS TO YOU. 


AMERICAN SALES CO. 


19-21 Warren st. N. Y. City 
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The *SUN” 
SHORT-WAVE TUNER 


r: so that now anyone interested in 
radilo, even with the stichtest knowledge of radio 
construction, can easily bulld this short-wave receiver 


in a few hours, at low cost. 
All parts for tho ‘Sun’ Short-Wave Set in stock. 


Come in and see JACK GRAND 


SUN RADIO CO. 
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ance. Swinging, or the wander- 
ing or wabbling of a signal from 
its determined frequency, is to a 
large measure overcome by the 
employment of rigid antenna sys- 
tems at the transmitting end. Fad- 
ing, the last remaining obstacle, is 
minimized by the use of multiple 
antennas, working on the good old 
rule of probabilities, as explained 
further on. 


Europe and Asia Become Our 
“Neighbors” 

The greatest thrill for the lay- 
man, however, is in the matter of 
distance and foreign radio tours. 
The usual layman, perhaps grows a 
bit blasé with the simplicity of the 
broadcast receiver tuned in to do- 
mestic stations, is certain to have 
thrills aplenty when the careful 
flip of the dial draws in England, 
Germany, Holland, Soviet Russia, 
Australia, India, Japan and other 
overseas countries now become 
radio neighbors. Frankly, short- 
wave radio is loaded with subject 
matter interest. It may be enjoyed 
by the layman who simply turns 
the dials, just as much as by the 
experimenter who is interested in 
the arrangement and re-arrange- 
ment, ad infinitum, of the compo- 
nents. While short-wave radio has 
heretofore been limited to the ex- 
perimenter, due to the lack of 
knowledge and the unwillingness 
of radio set manufacturers to en- 
gage in what appeared to be a bud- 
ding experiment, today many 
short-wave sets are available 
which insure positive results from 
the start. 

What subject matter is interest- 
ing? One may ask. Well, various 
countries are now set up for an 
exchange of broadcast programs. 
The United States, for instance, 
has arrangements with British, 
German and Dutch radio interests, 
whereby our networks and inde- 
pendent stations operate supple- 
mentary short-wave transmitters, 
which fling the usual broadcast 
programs out into space, in return 
for which our overseas friends do 
likewise. For the present, most of 
the transmitters are approximately 
5 to 50 kilowatts, most of them 
being no higher than 20 kilowatts. 
Although excellent results are be- 
ing obtained even in the supreme 
test of rebroadcasting overseas 
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programs, the power is yet too 
modest for consistent results. The 
writer firmly believes that once 
again the radio world has under- 
estimated the task, as was the case 
in broadcasting, transoceanic and 
marine radio. Doubtless the power 
ratings will be increased several 
fold in the future, so as to estab- 
lish more positive signals in dis- 
tant lands. 

However, it must be noted that 
the larger short-wave broadcasters 
are interested mainly in having 
their signals picked up by over- 
seas broadcasters, fully equipped 
with the necessary facilities. In 
other words. they may not be par- 
ticularly concerned with having 


MAKING A LONG WAVE SHORT 


Britannia May Rule the Waves— 
Sut the Radio Hams and S.W. 
P.H. Rule the Short Ones 


ARCELLUS GERNSBACK, a New 
M York S.W.P.H.. who gets a short- 

wave fit when he doesn’t receive 
Big Ben of London on G5SW daily. just 
fell heir to a soft graft. Camp Iroquois 
for Boys, Willetts Bay. Vermont. It in- 
vited him, ALL EXPENSES PAID for the 
summer, to catch short waves at the camp 
for the edification of the 60 odd boys. | 
Let's hope the static treats him well. 


The latest sport is this one, boys. We 
know several otherwise normal S.W.P.H. 
who now amuse themselves daily by listen- 
ing to the transatlantic phone over short 
waves. They hear only the American side. 
therefore they listen in on a one-way con- 
versation., Then they take it all down in 
shorthand. Next they try to fill in what 
the fellow over in Europe said. A cracked 
sort of a cross-word puzzle, we call it. 


“Long may she wave” should be brought 
up-to-date with “May she short-wave.” 


the usual amateur or layman pick 
up the signals under trying condi- 
tions. Even so, before overseas 
broadcast features can be positive- 
ly scheduled in advance, from one 
end of the year to the other, a not- 
able increase in power will be re- 
quired. 

What iay and amateur short- 
wave reception may come to is per- 
haps reflected in the work of the 
broadcasters themselves. Thus 
our American broadcast networks 
have the most elaborate short-wave 
receiving stations, located at the 
most advantageous points. Let us 
see just how the obstacles of good 
short-wave reception are elimi- 
nated. 


Eliminating Short Wave Obstacles 
First, there is background noise 
or inductive interference, which is 
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particularly annoying in short- 
wave reception. Usually electric 
bells, telephone ringers, domestic 
appliances, sparking motors, and 
even automobile ignition systems 
prove somewhat troublesome. But 
the short-wave receiving station 
for rebroadcast purposes, is estab- 
lished at a remote location espec- 
ially selected because of ideal re- 
ception conditions. The station is 
some distance away from the near- 
est highway, as well as from 
stores, shops and homes. Thus 
there is little or no opportunity for 
inductive interference, and a clean 
background is assured. 

Second, there is the question of 
swinging, or frequency wobble. 
The short-wave transmitters are 
now arranged with rigid antenna 
systems, minimizing any such ten- 
dency of the signals. 

Third, fading, the greatest ob- 
stacle facing the usual short-wave 
enthusiast, is overcome by what is 
known as “diversity reception.” In 
other words, fading is not a uni- 
versal phenomenon. A signal may 
fade at one particular location, 
only to be received with full volume 
a few hundred feet distant. Hence 
the broadcasters make use of sev- 
eral antennas, usually three, spaced 
about one thousand feet apart, yet 
connected to a common receiving 
equipment, By the law of proba- 
bility, the signals are not apt to 
fade simultaneously at all three 
antennas, so that a good signal is 
possible from a collection of an- 
tennas. Also, several receivers are 
emploved, connected with the col- 
lection of antennas. Each receiver 
may have an automatic volume 
control, which maintains the out- 
put at a given level. Lastly, the 
outputs of the several receivers 
pass through an automatic (vac- 
uum tube) selector, which draws a 
varying signal quota from each re- 
ceiver and strikes a predetermined 
uniform balance or level for the 
entire output. 

Little wonder, therefore, that 
the broadcasters are in position to 
intercept, amplify, distribute and 
rebroadcast European programs 
over their networks with really 
good results, while the layman or 
radio amateur may barely hear the 
same programs direct. Yet as time 
goes on there is every indication 
that lay and amateur short-wave 
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reception will be steadily im- 
proved, making use of the same 
general principles used by the re- 
broadcasters, though necessarily 
on a more modest scale. We are 
only in the infancy of short-wave 
radio reception. 

Of course there are some who 
like to “talk” quite as well as 
“listen.” In other words, there is 
transmission as well as reception. 
Transmission is more intricate 
than reception for the simple rea- 
son that it calls for an operator’s 
license, as well as a station license. 
An amateur radio license may be 
readily obtained by the average 
person, after a short course of 
practice in code work. The thrills 
of reception are multiplied a thou- 
sand fold when one can transmit as 
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well, thereby being at once audi- 
ence and orator in the short-wave 
radio world. 

As the writer views this question 
of short-wave radio, he notes a 
woeful lack of constructive litera- 
ture in the past. Therefore, the 
appearance of this publication is 
most opportune at this time, when 
the public at large, depending more 
and more on usual broadcasting 
for certain program features, is 
necessarily seeking other means of 
satisfying the sporting instinct 
based on chance and uncertainty, 
as well as a means of self-expres- 
sion through radio transmission. 
In short-wave radio, the public may 
well find the indoor sport which it 
seeks. 


How to Build a 2 in 1 Receiver 
By LOUIS B. SKLAR 


(Continued on page 57) 


14. .00015 Variable Condenser. 
15. .00035 Variable Condenser. 
16. ist Audio Stage Socket. 

17. 2nd Audio Stage Transformer. 
18. Detector Stage R.F. Coil with 
Fixed Tickler. 

2nd Audio Stage Socket. 
Loud Speaker Binding Posts. 
Dial Illuminating Bulbs. 
Battery Switch. 

Dials. 

Knobs. 

First Audio Jack. 

Rheostat for Detector Tube. 
Set of Short-Wave Coils, 
Tubes, Batteries, Coupling, 
etc. Condenser Couplings, one 
insulating, and one metallic. 
(Hammarlund and Pilot are 
concerns making them.) 


Using the ’22 Tube 

There will be little difficulty in 
adapting this circuit to the use of 
Type ’22 tubes. 

It will be necessary to shield the 
input circuit of the screen grid 
tube, to realize maximum amplifi- 
cation with the least regeneration. 
Tt was not necessary to shield the 
original receiver as it did not in- 
corporate the screen grid tube. 

Secondaries S1 and S2 will con- 
sist of a certain number of turns 
as determined by the capacity of 
the particular variable condensers 
used. 


19; 
20. 
2E 
22, 
23. 
24, 
25. 


Primary P1 must be made with 
very small wire, as the coil must 
have very small dimensions. It is 
wound at the filament end of the 
secondary, as is primary P2. The 
number of turns in coil P1 is con- 
trolled by local reception conditions 
and the particular aerial used. 

Primary P2 is also wound with 
very fine wire and contains about 
one-third the number of turns on 
the secondary. 

It is to be noted that the filament 
resistance indicated as R, must be 
about 10 to 15 ohms. Additional 
resistance may be cut into the posi- 
tive “A” lead to reduce the “A” 
voltage at the tube filament to the 
required value. The necessity for 
having a certain resistance value 
for R is the “C” bias requirement 
of the tube; resistance R supplies 
this and a special battery for the 
purpose is not needed. 

Condenser C may have a value 
of about one-quarter microfarad. 

For satisfactory short-wave re- 
ception it will be necessary to ar- 
range the aeria! so that it does not 
swing badly, or the result will be 
pronounced fading and swinging 
of signals. Fading is a rise and 
fall in volume, at one wave length, 
compensated by variation of the 
volume control.— (Courtesy Radio- 
Craft.) 
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Now available 
as a complete 
library— 


Three books cover- 
ing the entire field 
of building, repair- 
ing, and "trouble- 
shooting'' on 
modern broadcast 


| receiving sets. 
$ 


993 pages 

52x8 inches 
fully 

illustrated 

This Library serves alike the needs of the commercial 
radio dealer, installer and serviceman. and the amateur 
who keeps abreast with the jatest trend in radio by 
building his own sets. 


RADIO CONSTRUCTION 
LIBRARY 


By JAMES A. MOYER 
Director of Untversity Extension, Massachusetts 
Department of Education 


and JOHN F. WOSTREL 
Instructor in Radis Division of University Exten- 
sion, Massachusetts Department of Education 

HESE three books embody not only a 

home-study course, but a ready means 

of reference for the experienced radio- 
trician. Step-by-step information is given 
on wiring, “trouble-shooting,” installation 
and servicing to get the best tone quality, 
distance and selectivity in broadcast re- 
ception in all types of sets. 

Practical data is given on radio equip- 
ment such as antenna systems, battery 
eliminators, loud speakers, chargers, va- 
cuum tubes, etc., etc. Discusses modern 
short-wave receivers fully. 

A section is devoted to the identification 
of common faults in receivers and meth- 
ods of making workmanlike repairs. 

The three books are profusely illus- 
trated with understandable diagrams of 
hookups, connections, loud speaker units, 
installation work and antenna erection— 
as well as numerous photographs, tables 
and charts which clarify the text. 


See this Library for 10 Days Free 


No Money Down—Small Monthly Payments 


it Is your privilege to examine this Library for t0 days 
without cost. If they prove satisfactory, send an initiat 


payment of only $1.50 and $2.00 a month until $7.50 has 
Otherwise return the books. 


been paid. 


McGRAW-HILL 
FREE EXAMINATION COUPON 


McGRAW HILL BOOK COMPANY, Inc, 


370 Seventh Avenue, New York. 


|] 
You may send me the Radio Construction Library, 1 
three volumes. for 10 days" free examinatlon, I agree ji 
to remit an Initlal payment of $1.50 at the en! nf | 
10 days and $9.00 a month until Ihe price of $7.50 i 
hag been paid—or—I will return the i 


Name . 
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